ABSTRACT -Here we present teiid lizard fossils from Gruta do Urso, Aurora do Tocantins, Tocantins State, northern Brazil. We describe a left lower jaw of a "Cnemidophorinae" indet. and a right dentary attributed to Tupinambis sp. These materials share with extant Teiidae a heterodont dentition with subpleurodont tooth implantation, and are assigned to Teiinae and Tupinambinae based on dental characteristics. The paleofaunal assemblage from Gruta do Urso suggests a late Pleistocene/ early Holocene age. These records add to our knowledge of the Quaternary fauna of northern Brazil.
INTRODUCTION
Extant teiid lizards are widely distributed in the New World, with species occurring in South America, Central America, the West Indies, and a single extant genus restricted to North America (Savage, 1966; Presch, 1974a Presch, , 1980 Estes, 1983; Krause, 1985; Pough et al., 1998) . Traditionally, teiids belong to the clade Teioidea, which is divided into two lineages: Teiinae ("Ameiva", Aspidoscelis, "Cnemidophorus", Dicrodon, Kentropyx, and Teius), and Tupinambinae (Callopistes, Crocodilurus, Dracaena and Tupinambis) (Presch, 1974a (Presch, , 1983 Estes et al., 1988; Nydam & Cifelli, 2002; Reeder et al., 2002; Nydam et al., 2007) . Some phylogenetic studies demonstrate that the interrelationships of these taxa do not support the Teiinae-Tupinambinae grouping (Moro & Abdala, 2000; Abdala & Moro, 2003) . However, the monophyly of Teioidea is well supported mainly by morphological data, including these two subfamilies (Estes et al., 1988; Nydam & Cifelli, 2002; Nydam et al., 2007; Conrad, 2008; Gauthier et al., 2012; Venczel & Codrea, 2015; Simões et al., 2016) . Additionally, several neontological analyses of external, hemipenial, integumental, tongue in the states of Rio Grande do Sul (southern Brazil), Bahia (northeastern Brazil), Goiás, Mato Grosso (central Brazil), and Minas Gerais (southeastern Brazil) (Hsiou, 2007 Camolez & Zaher, 2010; Ferreira et al., 2012) . However, many records have not been formally studied and described (Lund, 1840; Paula-Couto, 1978; Barros-Barreto et al., 1982; Guérin, 1991; Guérin et al., 1993; Faure et al., 1999) and their taxonomic status remains unclear . Here we describe new records of teiid lizards from Gruta do Urso, Aurora do Tocantins, State of Tocantins, northern Brazil ( Figure 1 ) and discuss some aspects of the paleoenvironmental settings interpreted for the region.
MATERIAL AND METHODS
The specimens are housed at Universidade Federal do Estado do Rio de Janeiro, State of Rio de Janeiro, Brazil (UNIRIO) fossil collection, and are represented by a complete left lower jaw (UNIRIO-NM 0002) and a fragmented right dentary (UNIRIO-NM 0003). Osteological nomenclature follows Presch (1974b) , Estes (1983) , Nydam & Cifelli (2002) and Brizuela & Albino (2010) . Systematic arrangement follows Venczel & Codrea (2015) .
The fossils described here were collected in the limestone of Gruta do Urso cave, at Aurora do Tocantins (12°35'0.08"S and 46°30'58.39"W), State of Tocantins, northern Brazil (Figure 1 ). The geological context of the study area is still poorly understood. The only available information is online notes of Companhia de Pesquisa de Recursos Minerais (CPRM) on the geology of the municipality report carbonate and terrigenous deposits of the Bambuí Group, which is Neoproterozoic in age (CPRM, 2006) . The excavation in the cave was controlled in order to recognize stratigraphic aspects. Three stratigraphic levels were recognized as follows: (i) a bottom layer of the deposit is non-fossiliferous and yellowish; (ii) a middle layer is the fossiliferous level and composed of laminated reddish-grey loess-like sediment and a thickness of around 180 to 220 mm; and (iii) a superficial carbonate cement that covers the cave deposit, and represents the top of the fossil bearing layer. Based on the associated mammalian fauna, the armadillo genus Propraopus (Ensenadan-Lujanian) and the equid species Equus neogeus (Lujanian) (Cione & Tonni, 1999) , the teiid fossils are considered to be late Pleistocene in age (Maldonado et al., 2016 Description. UNIRIO-NM 0002 is a robust complete left lower jaw (~42 mm of length). In general view the lower jaw is well preserved. The region between the dentary/ surangular/ angular contact is fragmented, and the anterior region of the splenial is lacking. The dentary is relatively long and dorsally concave. It is narrow on the anterior portion, expanding laterally toward the contact with the coronoid, angular, and surangular. Due to the poor preservation between these bones, their contact cannot be delimited. The anterior dentary region of the jaw is quite thin and low while the post-dentary region is more robust and high. Proportionally, the dentary is relatively large, composing at least half the total length of the lower jaw (~20.2 mm). The lateral surface of the dentary is smooth, without ornamentation and with three oval mental foramina. In medial view, the dentary is markedly concave, being quite sharp anteriorly, and displays a shallow symphysis and a deep labial surface. The subdental shelf is located ventrally to the tooth bases, and is well developed for the full extent of the dentary, as observed in occlusal view. The dentary rises posteriorly toward its labial and lingual articulations with the coronoid. Meckel's groove is widely open all the way to the mandibular symphysis, which is thin and shows a slightly rugose articular surface, separated from the posterior portion of the dentary by a The anterior mylohyoid foramen is oval and smooth, whereas the alveolar foramen is larger and more irregular. The splenial is hypertrophied (Denton & O'Neill, 1995; Camolez & Zaher, 2010) , with an anterior edge straight and thin, not reaching the mandibular symphysis. The dorsal process of the coronoid is inclined in an anterolateral to posteromedial direction, and has a rounded free edge (dorsal), with a long base, and a steeply inclined anterior edge. A narrow, but prominent crest begins from the posterior edge of the dorsal process, and extends on to the lateral surface of the dorsal and lateral edges, until it makes contact with the dentary. The anterolateral process is broken, however it is more or less vertically aligned with the anterior extremities of the angular and surangular bones. The anteromedial process surrounds the posterior edge of the dentary ventrally. The posteromedial process (posteriorly displaced due to breakage) is short and posteriorly inclined and forms the anterior portion of the ventral edge of the mandibular foramen. The surangular represents a large portion of the post-dentary region; it is predominantly flattened, smooth and located ventrally to the dorsal process of the coronoid.
On the posterior region, dorsal to the suture with the angular, there is a surangular foramen. The angular forms a distinct concave bone that supports most of the ventrolateral surface of the lower jaw. The angular shows a slender anterior portion, and its thickness posteriorly, with a prominent crest on the lateral surface, is a characteristic usually observed in Teiinae (Camolez & Zaher, 2010) . A posterior mylohyoid foramen was not observed. The articular/retroarticular complex process is located posteriorly to the adductor fossa and comprises most of the medial and lateral postcoronoid surfaces of the lower jaw. Ventral to the adductor fossa, the articular has a round shape, characterizing the angular process, which extends from the coronoid to the retroarticular process (seen in lateral view). The retroarticular process is located posterior to the glenoid fossa and is posterolaterally oriented in occlusal view. Dentition: tooth implantation is subpleurodont with a well-developed sulcus dentalis, and attachment is predominantly basal, with scarce basal deposits of cementum and weakly visible interdental septa (Brizuela, 2010) . The dentition is heterodont and there are at least thirteen teeth preserved in nineteen tooth positions (due to the impregnation of CaCo 3 we are uncertain how many tooth positions are present). The three anterior-most teeth display two cusps, while the fourth to eighth teeth are unicuspid. More posterior teeth vary in cusp morphology, and are relatively robust and larger than the mesial teeth. The ninth tooth is tricuspid, with two accessory cusps, a mesial and a distal one, smaller than the main central cusp. 
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The tenth and eleventh teeth do not exhibit accessory cusps, and they show an increase in tooth size and interdental spacing. The last two distal teeth are tricuspid, resembling the tooth morphology of the ninth tooth, and are interpreted as replacement teeth. Comments. Brazilian Quaternary Teiinae fossils are known from Bahia, Goiás, Minas Gerais, Pernambuco, and Ceará states, mainly represented by the genus "Ameiva" (Camolez & Zaher, 2010; Hsiou et al., 2012; Ferreira et al., 2012) . The specimen UNIRIO-NM 0002 shares with Teiidae the following features: heterodont dentition; presence of multicuspid teeth (bicuspidate and tricuspidate) with asymmetric bicuspid teeth and the trend to develop flattened molariform teeth posteriorly on the tooth row (Presch, 1974b; Estes, 1983) . The material shares the Teiinae subpleurodont condition; a large anterior inferior alveolar foramen, posteriorly localized and small anterior mylohyoid foramen in the splenial; large splenial that expands posteriorly; lateral expansion of the prearticular, forming with surangular and angular a prominent adductor crest; anterior restriction of the Meckel's groove, which is anteriorly continuous under the symphysis (Estes, 1983; Brizuela, 2010; Camolez & Zaher, 2010) . Among the Teiinae genera, the fossil specimen differs from Dicrodon and Teius based on distinct dental morphology of these genera, specifically, the development of transverse bicuspid teeth from the sixth tooth on (see Presch, 1974b, fig. 3 ). This morphology is inconsistent with that observed in UNIRIO-NM 0002. The lower jaw length (~42 mm of full length) of UNIRIO-NM 0002 together with the dentition morphology is clearly similar to that observed in "Ameiva" and "Cnemidophorus" (Brizuela, 2010; Hsiou et al., 2012; Parmley & Bahn, 2012) . Some observed features, such as the presence of the scarce basal deposit of cementum with weakly visible interdental septa, appear to be exclusive to the informal group called "Cnemidophorine" (Reeder et al., 2002; Giugliano et al., 2007; Brizuela, 2010 ) that traditionally includes the genera "Ameiva", "Cnemidophorus", Aspidoscelis and Kentropyx with a controversial systematic relationship. This group shows a great similarity in dentition morphology (Presch, 1974b) . As a whole, the anterior teeth are isodont, while the distal teeth develop into bicuspidate and tricuspidate forms on the posterior region of the dentary (Presch, 1974b) . Despite the similar tooth morphology, the genus Kentropyx presents a pleurodont condition (Presch, 1974b) , and generally shows similar accessory cusp heights on tricuspid teeth (Camolez & Zaher, 2010) , features that are distinct from the fossil specimen. Between "Cnemidophorus" and "Ameiva" there are subtle differences in the development of bicuspidate teeth to tricuspidate. In both genera the presence of tricuspidate teeth are predominantly located on the distal region of the dentary, which illustrates similarity between these genera (Presch, 1974b) . However, the distribution and the amount of biconodont and triconodont teeth in the dentary, could help to identify the genus: Ameiva usually has more than 10 tricuspid teeth (±50% of tooth row), whereas in Cnemidophorus the number of asymmetrical bicuspid teeth is higher than tricuspid ones (Parmley & Bahn, 2012) . Additionally, the tricuspid teeth in some species of Cnemidophorus are completely absent or with only one posterior most occurrence (Presch, 1974b) . In this way, UNIRIO-NM 0002 may represent a Cnemidophorus due the large number of asymmetrical bicuspid teeth, and only two tricuspid teeth on the anterior portion of the dentary. However, this information alone does not isolate Cnemidophorus as the only possibility. Thus, we prefer to use a more conservative approach in our taxonomic attribution, and point out the need for more extensive comparative collections, and detailed osteological studies to support lower taxonomic assignments.
Subfamily TUPINAMBINAE Bonaparte, 1831
Tupinambis Daudin, 1802
Tupinambis sp.
( Figure 4) Referred specimen. UNIRIO-NM 0003, an incomplete right dentary. Locality. Gruta do Urso, municipality of Aurora do Tocantins, southern State of Tocantins, northern region of Brazil (12°35'0.08"S; 46°30'58.39"W).
Description. UNIRIO-NM 0003 is a fragmentary right dentary with well-preserved dentition. The dentary lacks most of the posterior and ventral surfaces, as well as the anterior tip. There are eight teeth preserved, and at least two empty anterior tooth positions. Tooth morphology presents features observed by Brizuela & Albino (2010) in Tupinambis merianae. All the teeth exhibit some degree of tooth wear. The first four teeth preserved are unicuspid, large, robust, and distally inclined, with slight grooves on the enamel. The third and fourth teeth were larger and robust (size length of ~3.3mm and ~3.2mm respectively) with evident enamel grooves. The fourth tooth is low and larger, with increase of the occlusal surface due to decreased buccolingual compression. This feature is interpreted as a tendency to molariformity (Brizuela & Albino, 2010) . The last four teeth present strong wear facets, which are interpreted as molariform. The crowns are low and buccolingually compressed. There is only one dominant cuspid on the seventh tooth, with a well-defined and slender mesodistal crest, which could indicate that this was a robust blunt tricuspid tooth (sensu Brizuela & Albino, 2010) . Comments. Individuals of the genus Tupinambis includes some of the largest living lizards of the Americas and the largest Tupinambinae teiids. The natural occurrence of the genus is confined to South America (east of the Andes, and from northern Venezuela to the north of Patagonia (Peters & Donoso-Barros, 1970; Presch, 1973; Cei & Scolaro, 1982; Ávila-Pires, 1995; Herrera & Robinson, 2000; Péres-Júnior, 2003) . The described fossil (UNIRIO-NM 0003) shares with Teiidae the heterodont condition with differentiation along the tooth row, and the development of flattened molariform teeth (Presch, 1974b; Estes, 1983) . Within Tupinambinae, UNIRIO-NM 003 shares the following features: subpleurodont dentition, a basal attachment with extensive deposits of cementum and a well-developed sulcus dentalis (Nydam et al., 2007) . Among the Tupinanbinae genera, UNIRIO-NM 003 differs from the Crocodilurus and Callopistes due to the occurrence of strongly recurved and sharply pointed isodont teeth on the lower jaw present in these genera (Presch, 1974b; Evers-Junior & Soares, 2007) , characteristics that are distinct from the blunt almost vertical teeth, present on UNIRIO-NM 0003. The genus Dracaena shows a completely distinct teeth pattern from the other Tupinambinae, with the anterior-most teeth blunt and isodont, and the remaining posterior teeth developed into "crushing plates" due to anteroposterior expansion (Presch, 1974b) . Mature individuals of Tupinambis, usually show strongly recurved isodont anterior teeth and the presence of isodont posterior blunt teeth (Presch, 1974b; Brizuela & Albino, 2010) . According to some authors (e.g. Presch, 1974b; Brizuela & Albino, 2010; Barberena et al., 1970; Presch, 1974b; Estes & Williams, 1984; Dessem, 1985; Montero et al., 2004) juvenile specimens of Tupinambis show a distinct dentition pattern, which is usually characterized by the presence of isodont anterior teeth (the first five teeth) and the more posterior teeth (generally the 6th to 14th) are tricuspidate. Although the specimen UNIRIO-NM 0003 is an incomplete right dentary, the dental features observed are consistent with Tupinambis species and ontogenetic variation. The described specimen is especially similar to the extant species T. merianae (see Brizuela & Albino, 2010) . According to the species list by the Sociedade Brasileira de Herpetologia (SBH, Brazilian Herpetological Society) (Bérnils & Costa, 2012) Péres-Júnior, 2003) . Due to this diversity, and the lack of comparative dental studies of all Tupinambis species, we avoid a specific attribution to UNIRIO-NM 003, recognizing it only as Tupinambis sp. Recently, Harvey et al. (2012) proposed the paraphyly of Tupinambis, and they erected a new genus combination: Salvator, which includes the more southern distributed S. merianae, S. duseni, and S. rufescens; while the Tupinambis species are represented by the more northern T. longilineus, T. teguixin, T. palustris, and T. quadrilineatus. It is noteworthy that the Harvey et al. (2012) study is not based on osteological information, which is needed for distinguishing and understanding the phylogenetic relationship of the fossil and extant terminal taxa of the Teiidae (e.g. Estes et al., 1988; Nydam & Cifelli, 2002; Nydam et al., 2007; Conrad, 2008) . 
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Thus, due to the vast knowledge of the osteological anatomy, as well as the paleontological data applied for this family in several other morphological studies, the new taxonomic and systematic approach proposed by Harvey et al. (2012) is not followed here.
DISCUSSION
According to Hsiou et al. (2013) the squamate assemblage from Aurora do Tocantins region, is represented so far by the boid snake Eunectes murinus (Linnaeus, 1758) ; and by the two teiid lizards described here, "cnemidophorine" indet. and Tupinambis sp. Currently, Tupinambis and "cnemidophorines" (such as "Ameiva" and "Cnemidophorus") are part of the squamate community in the Aurora do Tocantins region. Most species of these two lizard genera have a wide geographic distribution, and can be considered generalists and opportunistic in terms of ecological and physiological requirements, occupying both open and forested areas, and wet or dry environments (see Vitt & Colli, 1994; Ávila-Pires, 1995; Colli & Paiva, 1997; Andrade et al., 2004; Winck et al., 2011) . Thus, the presence of these lizards in the fossil assemblage of Aurora do Tocantins do not provide data on a specific environmental condition.
According to Cione & Tonni (1999 , 2005 ) the northern region of South America was open and dry during the Lujanian. Three species from Gruta do Urso, Catagonus stenocephalus (Lund in Reinhardt, 1880) , Equus neogeus Lund, 1840 and Propraopus sulcatus (Lund 1838) , may suggest an open and dry environment for the region during the Late Pleistocene Castro et al., 2013; Rodrigues et al., 2014) . The paleoecological implications of the vertebrate record from Gruta do Urso cave remains unclear. Some associated fossil taxa, like the anaconda, capybara, and alligatorid, indicate permanent water habitats, while some mammals of the fossil assemblage are more indicative of dry and open areas. The arguments of Bernardes (2013) corroborate a drier and warmer climate recognized by stable isotopic analyses of Panthera onca (Linnaeus, 1758) and Arctotherium wingei Ameghino, 1902 fossils from the same deposit and strata at Gruta do Urso. The inferred dry climate interpretation is quite different from the current humid Cerrado where the caves of the region of Aurora do Tocantins occur. Thus, the climate may have changed to a more consistent humid environment during the Holocene. Considering the extant and fossil teids noted here, we cannot imply any possible influence of local climatic change. For such interpretations to occur we need specific identifications and radiometric dates on the fossils.
CONCLUSIONS
The lizard fossil record of Aurora do Tocantins is represented by the family Teiidae, with two specimens recognized as an indeterminate "cnemidophorine" and Tupinambis. These recovered remains exemplify the difficulty in identifying squamates to specific levels based on fragmented material. This difficulty results from a lack of autapomorphic characters and limited studies regarding the osteological features of extant lizards, especially within the "Cnemidophorinae" group (Bell et al., 2010) . A review of osteological features searching for autapomorphic cranial characters in extant teiids could refine identifications. However, an extensive comparative collection is needed. In order to avoid misidentification we assign these new records to generic level. In addition, we contribute new knowledge to the herpetofaunal diversity during the Quaternary of northern Brazil and provide insights for further studies on this fossiliferous site.
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